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MANUFACTURING METHOD OF MASK FOR ELECTRON BEAM 
PROXIMITY EXPOSURE AND MASK 



J £r Ml* L x m □ * JIJS L /if? t* - A -e&ft £ tf "9 «? tf - A ifi^ ?fj£g T-^ffl £ 

Jo n-5^x^(Dsa?g^(3^-r^ 0 

□ »*^xf7A'm ^©jss&gft. n a mam) <om^ iim^ybm 

MT- ¥ — l»ffigmytl53.lt^ ^ (DMftWMCDmk Zfrh "High Throughput Submicron 
20 Lithography with Electron Beam Proximity Printing"(H. Bohlen et al., Solid State Technology, 
September 1984, pp. 210-217) (£TF> $M 1 £$Ft%) IZtHZ ftZ>PU< , ~£ < <i>ffi9Z 

^H#I^Fm 5,831,272 -if- (B*ft&W 2951947 ^(C^J^) "Low energy 

25 electron-beam proximity projection lithography: Discovery of missing link" (Takao Utsumi, J. 
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Vac. Sci. Technol. B 17(6), Nov/Dec 1999, pp. 2897-2902)(i N Z.(D^W%ffl& It . MM 

0 1 i±^@#l^ 5,831,272 ^(Zf^^n/cB^t-A^M^S^^-r -5. it 
^©I«?:/Tt0t-$)^ o :©i^#Ilt, ^B#l^ 5,831,272 

i^icii. m?t*-A 1 5 zm^E-f&m^^-^m 1 4 «tBt^-^ 1 6 ti^t: 
-a 1 5 £¥tf e-A^-r^Bsj^tuvx 1 8 tz^-t&mT-m 1 2. *t£fc<5^iifS] 
112 2. 24 «? t-A^^i^f^^s-r^^s^is^ 0. s^-r^ 

,J0 {>ll!:byx hH4 2 WBl&Zntzfflft (¥##^^) 4 0 ^t£tf f>ntu«. 
=2 7X^30 ti\ JfU^SiSB#3 4 I^©*^(3|gp(7)^$n/c^i>fli3 2 ^WU^ 

y i**4 4 oitmMtf^x? 3 o^ifi^-r^^^^gss^n-s. 

;jQ (^^g(3m?t:'-A$:ps|^-r^ t N 7X ?<Z)|i§P£&;aLfc^fc? — A^t**4 4 Oct) 

M iI©l/vXM4 2 MMft^n-So ^S^S2 0iaOl?t-Al 5£flI^]LT 

h45 (ill CD A, B, Cli 3@F>fT{-flfS]$n/-ce-A^ / Ts-r). 7X ? 3 0_tcD^|]it3 2 

ii cD£®£^giJ-£ 3 0 cDi-^TcTDF^p/^-v^S^^n^ ^ ^(3^:^> 0 

q ;£2^f£2 OKI*, m? t-A^{I^(ci»-r^/cfecT)SiJ{I[a]tl5 K 5 2&mib 

!,:3 nr*>0. 7X^30 £i*#44 0 cD-fig^-fr i . vx ?CDM<hf&|4cD3£l-J:£M7 I c 

fugcD-rn £ ffiiE -r * cd izmm £ n . 

25 ffl£tl<5> 0 «?t-A^S3tfflcD^X^^. ^Sl^^Sl^P^ffML/cXx > 

y/^x^^f), s? ti-A^Mi^^n^/cfe*^^c7)^t:^tj-'in-r\ 

t"-AcDFSJfM(c:jE;i;T^-r^cD^\ 7X^©ltM^^^PII^5, ^x? 
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^vx^vx^ifft^Iit, MfB^X^vxy-^fflLTfuIB^X^vXy- t 
. fulfil v x 7 tfitutESWffl -7 x ? £ b T^ffl jn^it^^n. 

25 ±mmmmu£< . -^x ^©K^ttw+^^ii^tcti, vx^x^ l 

<fc*&:)fc[IHI&£^< 7X?7X^^11L/:?7X^7X^7X 
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5 LTt«fcf)« 

-J T% n+ 1 tfmgKDmiZte^ ^X^^X^tl^t^/^-X^l^^-V?: 
1=45 fc&RfcL/i/^-V^ U n + 1 &{&$LCDd$lZl$^ ^X^X^CSjtt^^- 

ni^© ^ □ / n* ? - > t mm © / ^ - > £ <o miz -r n a<£ i; * „ 

^Hltl^fjl 5,831,272 M/fv^nTl^j: "9 (C^F e-AifijgSft^HT-ti. 

^X^(zF§M-r-€>«?t:-A(7)7b"f^^tl^-r^^ 0. vx ? cd/|n£ ^it-^n 
vx^vx ^lf?7X ?©fct^JF£tfa*l«]— T-*^i#^{c(± % ^c7)M(i±<h Lt 



5 



t-%£1" <& com tmux&st £ n & (± . siem £ v x 

? -7 X ? 2 fg i: -rnti\ * W itzj-^z? X^i~^ £ & ti-SMfc 

5 The nature of this invention, as well as other objects and advantages thereof, will be 

explained in the following with reference to the accompanying drawings, in which like 
reference characters designate the same or similar parts throughout the figures and wherein: 

;;, t±. @4 (a) «4 (b) -4 (b) mzfeitzmmmx&t) 

[U 05 (A). 5 (Bk 5 (C) &t/5 (D) ti. ^B^oHJfeo^gl^fc^^vx 

25 0 2 KiJ^T, m^,^ l 0 l t±. fflO/N* ^ - > ^S3tt I If - A 
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5 TX^Mffl^m^tf-AjfitgHTt^g 1 0 2 3 0 tU7X^7X^ 1 1 

1 ^ffflLTl^?-m\ (Nfi) «?7X^ 3 0 A~ 3 0 N^Mf^-So ClfD 

^X? 3 0 A~ 3 ON^.lft'-AiaWgf 1 0 3 A~ 1 0 3 NCifLt, 

ass? 

I /^s.^±isco» 1 iz.m& £ n/i«/5jc(3^ L/ct#iJg^w-r * <z>-t\ m 1 £ m— com 

m^M^8(3(±. vx?3 0 LT^i t-5 v X ^ X f - y 3 6. 

20 ^©mXti^^B^-r-SStSl 2 1 ^LT^it§^f-y 1 3 1 WWl *> 

0 3 T-t±. mmfam 2 0 T-¥lTt'-A 1 5 (D-^X ? 3 0 ±0>M*t&g£^fc£-tf-fc 

5 Civx ? 3 0 'Mai£SiSt;:A£N-£o 
25 £Lh> m 1 «||^(7)JFMro«Tti-A^m^g^^^^Lfc^\ »#f|5£ 
(±XS* 1 5,831,272 -^(C^Tfv £ ftfc#fj5£ i: 0 . - d trti Z\tl 

in 4 (a) ikxfA (b) ^n^n-^x^cD^MmRz/mmm^^^o ^x?-^ 

X? 1 1 1 tfvx? 3 0t±|5|— <Dff£l*£WU 111— o^*4T^«bn*. 0 4 (A) 
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tf} 1" -I) to © -7 — 7 & o 
5 0 5 (A). 5 (Bk 5 (C) Rlfb (D) li, 7X?77^^?7X^iff 

i5 (A) (C/T^-rj;-9 U N 7X^3 0 tU7X^7X? 1 1 1 %^Mir& 0 vx 
?^X? l l Hi, i'© J; o t J; fiJx.Ci\ "7X?<7)Sf£± 

jijj [CbyX hll 1 2 2 £ffMLW-7X?fflW»S 121^ 

•H ©xr-vi 3 i±i-@^u 7x^xm i i (z^a^-r * ct -? (-leg-r^o ciw 

1-45 >£&ft-t*„ 

g (B) Cgtio^l 2 3^t*. i(7)K(iigP^^->(-^L. 

a -e ©81 $ Cift^T X ? (7)J¥ $ (04 (A) -e#iS^ 3 2 T^-r§|35>©J¥ $ ) <£ 0 3g 

20 tfUz, EI 5 (C) Cc^-r^o^ ^2 Mom 4 (A) t*#iS§3 2 -e^-rs^c: 

1 2 5T-7fs-r^5>^«^-7x^(7)ii$^i-^ 0 dn^io. us (b) nmnffli 2 

3(iMiIU r^P^°^->^ffM$tl-i»o ZtHz&t), 0 5 (D) (C^t-J; =P 

7x?«$n^o 

25 @5 ( A ) iz^irk ? M % ^X^X ? 1 1 1 CDa <t b T'^-Tgp^ti, ^£ 

n-WP^X ? 1 2 1 cd a ' <h b ' Tv^i-gp^(z^i-^ 0 ?7X^ 
-eii, ^TX^iiRfe^n^cD-e, a ' tb' i±m 5 (D) (3^i-«t 9 te^igir 
05 (A) £05 (D) tZttMt?4>£^ 7X^7X^i?7X^(7) 
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-So #'J/U£\ 7X^7xn^ IE] 5 (A) ~5 (D) ^vtn-TJ; -9 (c N ^x^X?c?) 

5 >i±te&i*i£$ft£o vi^vx^x^^IS^b/c^vx^cTv^ — >i>j&&]xM 
-T £ cdt\ ?7X ? (D/ N* * - > (iftSJi^^ x ? v x ? LfcA^->tp 

/ ^ - > <h |5] L*^|£©/ ^ - > £&ft1-nt£J; ^ D 

±15©.}; -9 (3, ^Ji£7)^fi|^(i, 7X^7X^fffllT?7X?©/^->^ 

,40 SftU ?vx^$r{Jfflbrlitl4-v(7DM7 l c;^tf L^U 7X^7X?®ffflffl 
;;0 £^#£/dHt{£ghr<?>/c#> N 7X^7X^ffflLTl)tt^^ £(3J: OMfFLfc 1 

2j-t@0?7X^7X^7X^LT3|-tl©f7X^ (fl7X?) Zm^TZ 

1-45 nyt&fti <fc 0 ^nnj: St^^h^^s^^x?©:^ 

j.I ^X^vx^^^fflLTcDS7 I c[a]i5(t±^^< . 7X ^^X ? fcJi^-f- &pjf£t£ 

(i^(-i£M$ti^ 0 dOit-B-tcCi, vx^vx^&IH^X^StW^/^-v 

° *^^te-r*©T% 7X^7X^(i?7X^^?7X^l| / Pt^IgS^n 

\nit Ltzm^it, »7x^7x^oi^tfeTn+ 1 mo^nyt^ -f 

20 -VCD^lE^T^n-SZl^tZ^-So Lfc^T, n+ 1 #^IBW)B#le:t;J\ 7X^7X 
7 KSftt- * > * ? - > (i!it*4±(7)/ ^ - > L/iA7->iU n + 1 
3&CDB$(;i (± % 7X?7X? Clitt <§> * - > (iK*4±0V N" ^ - > ©m^fe w N° ? - 

n^x^cDmmz z*Bf&f-& 0 mx.it, s i (^^) zmitLxs i nwiii 
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ZlzltfflUZ 8#ffM£ftT*J»K HUP 3 8©^*^->(±SP^(z^-5/-c«). ^ 
M&(D>!$1i l S^Hiftl^ 5,831,272 #ti x ®? A^fl^MSt^ 1,>T. V 

fb£-££ HI 3 (ZtjVTJ: ■? (3 x t?t'-A 1 5 ii7X^ 3 0 'M^^iKzAtJ-f £o 
::1 0 7(3^-TJ:^(z. i?t*-A l 5«vx? 3 o co[l]L;MiS(-AI^-r^^\ A 

20 t*S)**^ z zx&mMft^cDfflfflzmMlz-t&tz&blz^ m 8 (-7^f J; -9 MtiSS 
0, H^Sif^^n/i 7x^7 x^Tjii. Pio^iPT {c, P2®^(iP2' cc. 

X = a, + a 2 • x + a 3 • y + a 4 • xy 
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Y = b! + b 2 ' x + b 3 • y + b 4 • xy 

WJEfaMa y-a.RTfb ,~b 4 «. ±B(D^^ P 1 * ~P4' ommmRTfP 

U S(3glJfI[S]|fC7)M[S]M^^LTj|3t^tT^(f. fc^7X^7X^^W 

-a- tmie-t n «\ (3 m h n <?> ? x ? & i > ^ □ 9 - > £ w-r * ^ t ^ 

7X^7xn?7X?^ fcf*4T*|p|— m-k^Yfhft&^lzit^ vx^vx 
^©M^lRl^M^^^^^U^i:^^^^. m 9 {wt^£ o iz^ Pi' 

~P 4 ' ©M&jWP 1 ~P 4 lz.te&£oizm&-t&(0-?lZte< . #Rt£. SUEM* 
2f^LTP 1' ~P4' ©it^Pl" ~P4" Idft* <fc-5(3^&i-£ 0 -tl 

{- cfc 0T^x^(7)S«^-^ijlM^fS]^-M^/■dv^°^->^^;$n^c cc/o 

ie &°imtz «^ f — a &mmytj5& 7^ x x ? ^ ^ x ? ^ 1- -i. t\ 

m^%z>ti&^x ^!i7X^7X^ £ D^^^^ij^vx ? <h 

It should be understood, however, that there is no intention to limit the invention to 
the specific forms disclosed, but on the contrary, the invention is to cover all modifications, 
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alternate constructions and equivalents falling within the spirit and scope of the invention as 
expressed in the appended claims. 
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